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Introduction
The coordination chemistry of hydrazides and their derivatives has become of special interest in recent years due to the biological importance of the compounds. The antituberculous activity of hy drazides [1 ] was attributed to their ability to form chelates with transition metal ions [2] [3] [4] . Several studies on metal complexes of hydrazone Schiff bases have been reported [5] [6] [7] [8] [9] . It has been indicated that the tendency of the hydrazone to react in the enolic form depends on the anion of the salt used, on the F T ion concentration of the medium, and on the nature of the substituent attached to the^;C = 0 group and ß-N atom [5, 9, 10] .
The present paper reports a study of some 3 d met al complexes, namely C r(III), M n (II), F e (III), C o(II), N i(II) and C u (II), of two Schiff bases, aryl idene salicyloyl hydrazone (ASH ) and arylidene ben zoyl hydrazone (A B H ). Both ligands are ambidentate, and the former (ASH ) can act as monobasic tridentate as well as neutral, monobasic or dibasic bidentate with the neutral tridentate mode being ex cluded (cf. structure la ). On the other hand. A B H can act as a neutral or monobasic bidentate ligand (cf. structure lb ). Therefore, the complexes of these two ligands with the metal ions in question are now described, which were not yet reported.
Experimental
Solvents used in this study were of A R grade (BD H or Merck Chemicals). Other materials were G R grade. 
Preparation o f the organic ligands
ASH and A BH were prepared by condensing equimolar amounts of the hydrazide and the aldehy des in the usual manner for preparation of hy drazones [11] , The compounds thus prepared were crystallised several times from pure ethanol. Their purity was checked by elemental analysis and IR spectra. The structural formula of the ligands are Physical measurements: IR spectra were recorded on a Perkinson-Elmer 599-B spectrophotometer as K B r discs. UV-visible spectra were run in a Cary 219 spectrophotometer using 1 cm matched silica cells. Conductivity measurements were carried our using a Bye-bridge in DMF solutions at 0.001 M concentra tion. All measurements were carried out at room temperature (~2 5 °C). Table I ). It is reported that 1:1 electro lytes in D M F solutions have molar conductance val ues in the range 6 5 -90 Ohm_ Icm2mole_1 [12] . A c cordingly, solutions of the former complexes are 1 : 1 electrolytes and those of the latter are nonelectro lytes.
Results and Discussion
The results of elemental analysis are consistent with 1 : 2 metal to ligand complexes, having the gen eral formula [M L2C12 • 2 H20 ] or [M L^C l-^O ]. This suggests that hexacoordinate complexes are formed which possess a distorted octahedral stereochemistry as also indicated by the results of electronic spectral measurements given below.
The structure of the ligands used in this study, A BH and A B H can be represented in two forms, namely the ketoform (II) and the enol form (III). However, IR spectra provide ample evidence in Table I favour of the existence of the ligands in their ketoform.
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IR spectral bands which provide structural evi dence for the coordination of the ligands with the metal ions are reported in Table II . The IR spectrum of ASH in the high frequency region comprises a broad band at 3280 cm-1 where as no bands appear at higher frequencies. This band can be assigned to the OH-stretching vibration [13] . Also, a weak band at 3200 cm-1 due to vN-H is observed. A third band at 3050 cm-1 originates from the CH stretching vib ration [14] . As for the IR spectrum of A B H in the high frequency region, there are observed two bands of considerable intensity located at 3150 and 3060 cm-1 for vNH and rCH respectively. Both ligands exhibit a strong band due to C = 0 stretching vibration (1725 cm-1 for ASH and 1710 cm-1 for A B H ). Another strong band due to C = N stretching vibration is also observed for the two ligands at 1600 and 1640 cm-1 for ASH and A BH . respectively.
In the metal complexes of these ligands, the IR spectra exhibit marked differences. For ASH com plexes, both the amide-I (C -O) band and the vC-N (azomethine) band are shifted to lower frequencies (c/. Table II) . This behaviour is believed to indicate that the ligand is attached to the metal ion in its ketoform with the amide-I (C -O) and azomethine groups being coordinated [9] . The coordination of the ligand in its ketoform is further supported by the presence of the vNH bands in the range 3115-3330 cm" 1 (Table II) . Metal complexes of ASH possess a broad band in the range 3380-3430 cm" 1 indicating that the phenolic OH group of the ligand is not involved in complex forma tion. This assumption is consistent with the literature on related ligands [15, 16] . Furthermore, the broad ness of this band suggests that water molecules are attached to the metal complexes. The existence of water molecules is further substantiated from the re sults of elemental analysis (Table I) .
IR spectra of the metal complexes of ABH display the same general features as those of ASH, where both amide-I and azomethine bands shift to lower frequency relative to the free ligand indicating the coordination of the ketoform of the ligand. The bonding sites are still the amide-I oxygen and the azomethine nitrogen, and the ligand is attached to the metal ions as bidentate ON. The band observed at 3400-3480 cm-1 in the IR spectra of these com plexes is due to the existence of water molecules. The coordination of chlorine is substantiated by the observed M -Cl bands in the IR spectra of the com plexes as given in Table II . M -Cl and M -O bands were detected by a comparison of the IR spectrum of the ligands with that of each of the metal complexes to avoid confusion with other bands.
The foregoing discussion reveals that the hydrazone Schiff bases are coordinated to each metal ions as neutral bidentate ligands. The hexa-coordinate chelated complexes formed can be represented by the following general formula: 
Electronic spectra
The UV-visible electronic spectra of D M F solu tions of the free ligands and their complexes have been recorded in the wavelength range 220-700 nm. Am ax and £m ax values of the different absorption bands displayed by the complexes are given in Table III. The lowest excitation energy band of the free ligands has Am ax of 360 nm for ASH and 355 nm for A B H . This band is assigned to an intramolecular charge transfer transition taking place [17] . Strong bands in the spectra of the complexes in the wavelength range 345-420 nm can also be assigned to charge transfer transitions within the complexed ligands. The CT nature of these bands is in dicated by their high intensity (£m ax = 1,850-66,200 g-m o le" 1 cm2). The spectrum of the C o(II) complex of A B H exhibits d-d bands at 606 and 670 nm due to the 4T lg->4A 2g and 4T lg-»^^(P ) transitions, respectively. These two bands are characteristic for octahedral C o(II) complexes [18] . The spectra of the N i(II) complexes of both ASH and A B H show d-d bands at 500 and 530 nm, re spectively, due to the transition 3A 2g->3T lg, which is indicative of octahedral N i(II) complexes [18, 19] 
